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flow Cytometer quality control 
Cytometer SETUP & TRACKING BEADS
Principle
BD Cytometer Setup and Tracking Beads and BD FACSDiva software are used to define the cytometer’s initial baseline status. During this process, each bead’s median fluorescence intensity and robust coefficient of variation is measured in all fluorescence detectors. Software algorithms use this information to determine cytometer settings and performance measurements, automatically determine baseline PMT gains and provide target values for reproducible application specific settings. 
Once these baseline measurements are defined, the beads are subsequently used to run day-to-day cytometer performance checks to measure variation from those baseline measurements. The daily measurements are plotted on Levey-Jennings graphs allowing monitoring of these cytometer measurements and detecting potential problems.

Reagents
BD Cytometer Setup and Tracking Beads (Cat No. 642412).  Store at 4°C and protect from light.

Flow Buffer (PBS with 1% BSA)

Daily Performance Check

This task can be performed by all users. 
1. Perform start-up with BD FACSDiva software and allow the cytometer to warm up before running the beads.  Refer to Flow Cytometer Start-Up & Shut-Down.
2. Into a labelled tube add 0.35mL of Flow Buffer and 1 drop of well suspended CS&T beads.
3. Click on “Cytometer” dropdown menu and select “CST”.  Wait for the new software window to open and the cytometer to re-connect (check bottom right side of the workspace status bar of screen 1). 
4. In the Setup Control window, select:

a. cytometer configuration “Current 3-laser, 8-color (4-2-2)”

b. the current setup beads lot ID

5. Click the “Run” button to start Check Performance.
6. Gently vortex tube and load CST bead tube onto the cytometer.  Press “OK”.
7. Wait for run to finish and unload the tube when prompted.

8. View the Cytometer Performance Report (on screen) and check QC information has passed. Refer to troubleshooting section if required. 

9. Print report and file in the Flow Cytometer QC records file. 
10. Select the “Performance Tracking” tab to view Levy-Jennings plots (ensure the correct cytometer configuration is displayed).

11. Close window to exit software.

Defining a Baseline 

This task can only be performed by a user with administrator privileges.  
Defining a baseline should be performed when a new lot number of CS&T beads are used, following changes to the configuration or service maintenance by BD.  

Bead Lot File Download

1. To run a new lot of beads, go to http://www.bdbiosciences.com/anz/resources/software/index.jsp 
2. Click on the lot specific data file that matches the bead lot number on the bead vial.
3. Download the bead lot file to a flash drive.

4. Transfer the file to C:\Program Files\BD FACSDiva Software\CST\Bead Lot.
5. After placing the bead lot file in the proper folder, unzip it and start BD FACSDiva software on the cytometer workstation (use Admin Login). 
6. Within BD FACSDiva software, click on “Cytometer” dropdown menu and select “CST”.  
7. Wait for the new software window to open and the cytometer to re-connect. 
8. Click on “Tools”, then “Bead Lots”.
9. In the Bead Lot window, click the Import button. 

10. In the open dialogue, select the appropriate bead lot file and click “Open”.
11. The bead lot information is automatically entered into the CS&T workspace.
12. Close the Bead Lot window. 
Bead Preparation and Running a Baseline Definition

Run a Performance Check (see above procedure) using an aliquot of the previous bead lot number. If this is not possible, use the report from the previous performance check.  The results will be used for comparison.

It takes approximately 30 minutes to define a new baseline.

1. In the Setup Control window, select:

a. cytometer configuration “Current 3-laser, 8-color (4-2-2)”

b. verify that the selected setup bead lot ID matches the new lot of CS&T beads.
c. select Define Baseline from the “Characterize” menu

2. Into a labelled tube add 0.5mL of Flow Buffer and 3 drops of well suspended CS&T beads. 
3. Gently vortex the tube and load onto the cytometer.

4. Click the “Run” button to start setup.
5. After a brief pause, the Running Cytometer Baseline window opens.
6. View plot parameters as they are acquired.
7. The "Optimized PMTVs Results" window appears once the data samples are collected.

8. If a baseline was previously defined for this configuration, then PMTVs for the previous baseline are also displayed in the results table. 

9. To review and manually adjust the baseline PMTVs for each detector to match the previous PMTVs:

a. click on the corresponding row to display data for a specific detector.

b. click on and move the vertical red line until the new PMTV matches the previous PMTV. 

The plot changes to display the adjusted PMTV (black line) in relation to the BD calculated PMTV setting (red line).

10. Adjust PMTV for the remaining detectors if necessary.

11. In the "Comments" box, record a note stating “using new settings (and not BD calculated values)”, the date changes were made and the operator’s initials.

12. To use the new settings, click "Continue Setup".

13. The run will pauses again for reviewing the target value results.

14. To use new target values from this baseline, click "Continue Setup" to proceed.

15. Wait for run to finish and unload the tube when prompted.

16. Print and file the baseline report in Flow Cytometer QC records file.
17. Run a Performance Check with the new bead lot number.

Troubleshooting
Refer to BD Cytometer Setup and Tracking Application Guide for BD FACS Digital Flow Cytometers (version 2.0), Chapter 11 (pages 132 – 141) for detailed possible causes and recommended solutions.

7-Color Setup Beads 

Principle

During setup, detector voltages are adjusted to place channel-specific setup beads at defined target values. Sensitivity values are measured and spectral overlap values are calculated and applied to compensate data for fluorescence spillover.

Levey-Jennings plots in BD FACSCanto clinical software are used to automatically track the cytometer setup values over time, monitor cytometer performance and note shifts or trends in parameters as they occur.

Reagents

BD FACS 7-color setup beads kit containing 25 individually pouched setup bead tubes and one bottle of bead dilution buffer (Catalogue No. 335775). Store at 4°C.

Procedure

The BD FACS 7-color setup beads must be run daily after start-up, and should be run again after laser realignment or service maintenance by BD Biosciences. 
1. Open the BD FACSCanto clinical software and log in (Insert login details if required; example below)
User name: manager

Password: (refer to Scientist in Charge) 
2. Ensure the software is connecting to the cytometer (check bottom right side of the workspace status bar of screen 1). If necessary click on Cytometer dropdown menu and select “Connect”.
3. If required, reconstitute a vial of beads with the kit diluent to the line marked on the side of the setup tube (approx 1mL). Label the tube with the lot number from the foil pouch and date prepared. 

4. Vortex tube gently.

5. Click on Cytometer dropdown menu and select “Setup” then “Standard Setup” to open the Cytometer Setup Wizard window.
NOTE: Each time a new batch of beads is opened, enter the Bead Lot Information (lot number, expiration date, target values and spectral overlap factors) either manually or using the 2D barcode reader (refer to section following). The information is on the Setup Values label supplied with the kit. Do not use the tube lot number. Verify the entered values before proceeding. 

6. Ensure the configuration is set to “Current 3-laser, 8-color (4-2-2)”.

7. Select the current bead lot from the Lot ID menu.  See below for ‘Entering New Bead Lot Information.”

8. Check values are correct against the Setup Values label.  If not, inform the Scientist-In-Charge.

9. If OK, click “Next”. 

10. When prompted, insert the bead tube onto the SIT and click “Next” to begin setup.

11. Click “OK”.  The software adjusts the cytometer settings to place the beads on scale. 

12. Wait for setup to finish and unload the tube when prompted. 

13. View Setup Report (on screen) and check QC information has passed.

NOTE: If QC failed, go back and run setup again. If QC still fails, refer to the troubleshooting section at the end of this document.

14. Print report and file in Flow Cytometer QC records file.

15. Close report to return to Cytometer Setup Wizard window.
16. Click on “Finish” to exit and save new setup results.  Do not proceed to optimization.

17. Select Levey-Jennings from the toolbar and review plots to monitor setup data for trends.  

18. Exit to close application.

19. Select “Exit only” to close BD FACSCanto Clinical Software.
Entering New Bead Lot Information

Manually

1. Click on “New Lot ID” in the Setup Lot Information window of the Wizard.

2. Enter the Lot ID and expiration date from the setup beads label.

3. Click “OK”.  The new lot number appears in the Lot ID dropdown menu.

4. Click the Targets tab and enter all the new Target values for the bead lot.

5. Click the Spectral Overlap Factors tab and enter all the new values for the bead lot.

6. Click “Next” to save changes.

Operation of the 2D Barcode Reader

1. Click on “Scan Barcodes” in the Setup Lot Information window of the Wizard.
2. The Scan Barcode dialogue box appears.

3. Scan the barcode on the setup value label provided in the kit.

4. Aim the barcode reader at the centre of the barcode and hold it approx 23cm from the label.

5. Press and hold the trigger on the barcode reader until it beeps.  Adjust the distance from the barcode if required.

6. Check software entries for accuracy of reading the setup bead label values. 

7. Click “Next” to save changes.

Troubleshooting

1. Check expiration date of beads.
2. Ensure the bead values entered in the software are correct against the batch of Setup Values label.

3. De-gas the flow cell to remove air bubble if present.  Refer to Flow Cytometer Maintenance DOC136 for procedure.

4. Prepare a fresh tube of setup beads and run again.

5. Ensure diluent used is the bead diluent provided in the kit and not sheath fluid.

6. For error message "failed to find PECy7 beads”, check and repeat steps from the above trouble shooting guide.  If persistent error message, the following step must be performed by the Scientist-In-Charge.
· Close FACSCanto software and go to folder C:\Program Files\BD FACSCanto Software\SetupReports.
· Delete the SetupReports.dat file

· Re-run beads.  The software will automatically rebuild this file. NOTE: the first run will be out of specification.

· Repeat run.  Setup should complete successfully. 

documents

Flow Cytometer Start-up & Shut-down DOC135
References

1. BD Cytometer Setup and Tracking Beads product insert (Catalogue No. 642412) 

2. BD Cytometer Setup and Tracking Application Guide for BD FACS Digital Flow Cytometers (v 2.0)

3. BD FACS 7 Color Setup Beads product insert (Catalogue No.335775) 

4. FACSCanto II v2.4 Instructions for Use

Records

QC results are reviewed by the operator and printouts stored in the Flow Cytometer QC records file.
Procedure History

	Revision
	Date
	Modification
	Approved By
	Implemented

	1.0
	(Insert date)
	Originally drafted by (Insert name) 
	(Insert name)
	(Insert date)

	2.0
	(Insert date)
	Revised by (Insert name & description of changes)
	(Insert name)
	(Insert date)


Author: (Insert author’s name)
Revision: (Insert revision number) 

Owner: (Insert document owner’s name)
Page 2 of 4 Updated Sept 2019
Active Date: (Insert active date)

